CHAPTER   VII. ORE CRUSHING IN THE STAMP BATTERY.
Primitive Methods of Crushing and Amalgamation.—In all countries, when the richest alluvial deposits have been worked out or have all been taken possession of, efforts have been made to extract the gold from the various hard, auriferous materials met with in veins. The earliest machines used for the purpose in Egypt were stone slabs., on which the gold quartz was broken by stone-hammers, hard stone rubbing mills with mullers for coarse crushing, grinding mills or querns from 18 to 20 inches in diameter for fine grinding, and stone inclined tables, on which the particles of rock were washed away from the gold. The washing was completed in broad, flat dishes.1 Hollowed-out stone mortars for grinding gold ore have also been found in Wales, Central America, the Pyrenees, and Transylvania. Diodorus Siculus, the Greek historian, has given a detailed description of the method of gold-quartz reduction employed in the mines of Upper Egypt 2,000 years ago.2 The ore was reduced to coarse powder in mortars, then finely crushed in hand-mills resembling the querns or hand flour-mills formerly in general use, and finally washed. In order to separate the pulp from the uncrushed lumps, the Egyptians, in common with other races in ancient times, employed sieves, but in extracting the gold from auriferous sands they used raw hides, on which the flakes of gold were entangled.3 These devices closely resemble those still in use in many parts of the world.4
The date of the first use of mercury for amalgamation is unknown, but it has no doubt been used for this purpose for the last 2,000 years. The earliest mention of quicksilver itself appears to occur in the works of Aristotle,5 who speaks of it as fluid silver, and in those of Theophrastus, about B.C. 300 ; but Diodorus, in the account just mentioned, does not refer to its use. Only a few years later, however, Vitruvius,6 about B.C. 13, described the manner in which, by the help of mercury, gold was recovered from cloth in which it had been interwoven, and in Pliny's time the separation of gold from its impurities generally by the same means was well known.7 It is probable
1 GJowland, "Huxley Mem. Lecture/' J. Roy. Anth. Inst., 1912, 42, 256.
2 Diodorus tiiculus. 3,13. This description is quoted from Agatharcides, a Greek geographer of the second century B.C.    Booth's translation (London, 1700, p. 89) is given in Hoover's Agricola (London, 19L2), p. 279,   A full translation is also given by B. H. Brough in his Cantor Lectures on Mine Surveying, ./. tioc. Arts, March and April, 1892.   See also T. K. Rose, The Precious Metals, 1909, p. 3.
3Beckraatm, History of Inventions (London, 1846), vol. ii., p. 334.
4 An interesting account of some primitive methods of treating gold quartz employed by the Chinese is given by Henry Louis in JfiJ/ir/. and Mng. J., Dec. 31, 1892, p. 629, from which ijt appears that these methods bear points of resemblance to those of the Egyptians.
5 Aristotle, Meteor ologica, iv., 8,11.    Hoover, Translation of Agricola, p. 432.
6 Vitruvius, lib, vii., cap. viii.   For translation, see Hoover, Ayricola, p. 297.
7 Pliny, Waturalis Historic, lib. xxx., cap. vi., sect. 32.     Quoted in full in  Percy, Metallurgy.   Silver and Gold, p. 559.
10t of supplies render it impossible to work gravel containing less than about 3 pennyweights of gold per cubic yard.3
